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TITLE: METHOD FOR SURFACE -HARDENING TOOTHED PART OF RING GEAR OF FLYWHEEL 
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INVENTOR- INFORMATION : 

NAME COUNTRY 
OGINO, MINEO 
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US-CL-CURRENT: 148/586; 148/902 
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PURPOSE: To improve the wear resistance and fatigue strength of the toothed part of 
a ring gear around the body of .a flywheel by hardening and tempering the toothed 
part and hardening it by a physical surface hardening method. 

CONSTITUTION: A steel or cast iron ring gear is placed around the cast iron body of 
a flywheel, and they are divided or united as one body to manufacture a flywheel. 
The toothed part of the ring gear is hardened by induction hardening or other 
method, or it is further tempered to strengthen the surface. Physical surface 
hardening such as shot peeninq or rolling is then carried out. The wear resistance 
and fatigue strength of the toothed part of the ring gear are improved. 
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TITLE: CASE-HARDENING STEEL AND ITS PRODUCTION 

PUBN-DATE: July 4, 1990 

INVENTOR-INFORMATION : 

NAME ...COUNTRY 
HIRAI, MAN ABU 
NAKAZATO, FUKUKAZU 
UNO/ MITSUO 

INT-CL (IPC): C22C 38/00; C22C 38/22; C23C 8/22 
ABSTRACT : 

PURPOSE: To. efficiently manufacture a case-hardening steel excellent in fatigue 
strength, etc., by applying carburizing and quenching to a case-hardening steel 
with a specific composition, subjecting the above steel to spheroidizing annealing 
in a carburizing atmosphere while specifying temperature, holding time, and cooling 
velocity, respectively. 

CONSTITUTION: A case-hardening steel which has a composition consisting of, by 
weight, 0.10-0.30% C, 0.03-0.50% Si, 0.30-1.80% Mn, 0.30-1.80% Cr, and the balance 
Fe with inevitable impurities and containing, if necessary, 0.05-0.35% Mo is 
carburized and quenched. Subsequently, the above steel is held in a carburizing 
atmosphere at a temp, between Acl and Acl+ (Ac3-Acl ) *0 . 4 for 2-4hr and cooled slowly 
at 20-30 °C/hr cooling rate to undergo spheroidizing annealing (where Acl and Ac3 
mean the Acl transformation point and the Ac3 transformation point of a base phase, 
respectively). Further, the above steel is held at a temp, between Ac3 and (Ac3+30° 
C) for a short time and then quenched, by which the case-hardening steel which 
consists of a base phase composed of martensite containing spheroidal cement it e and 
a carburized layer having a composition consisting of 0.50-1.50% C and the balance 
Fe with inevitable impurities and a structure composed of martensite containing 
spheroidal cementite can be obtained. 
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DOCUMENT-IDENTIFIER: JP 06025736 A 

TITLE: MANUFACTURE OF LONG LIFE CARBURIZED BEARING 
PUBN-DATE: February 1, 1994 

INVENTOR-INFORMATION: 

' HMff COUNTRY 
NAME 

URITA, TAT SUM I 
NAMIKI , KUNIO 
YOSHIDA, MAKOTO 

St-CwJX^MI^O; C21D 1/06; C21D 1/18; C21D 7/06; C21D 9/00; C23C 8/22 
ABSTRACT: 

PURPOSE: To improve the rolling life of a bearing by executing the surface 
finishing by shot peening, polishing, grinding, lapping or the like, and settxng 
tne combined relationship between the compressive residual stress and the resxdual 
austenite to be not less than the specified value when the carburized bearing xs 
manufactured of case hardening steel. 

CONSTITUTION: A bearing is manufactured of case hardening steel and case hardening 
treatment is executed by tempering after quenching by carburizing treatment or 
carbonSiding treatment. ItoTSaisa i- executed followed by this case hardening 
treatment, and in addition, the surface finishing such as polishing grinding and 
lapping is executed. The bearing excellent in the rolling life can be obtained by 
controlling the treatment conditions by the content of the case hardening steel, 
shot p eening or the like so that the combined relationship between the resxdual 
austenite qu antity y (%) and the compressive residual stress o (MPa) may be 
0.0010xa+0.3Y^0.1. 
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PUB-NO: JP4 02185954A 
DOCUMENT-IDENTIFIER: JP 02185954 A 

TITLE: CARBURIZED AND CASE-HARDENED STEEL AND ITS PRODUCTION 

J 

PUBN-DATE: July 20, 1990 ^ ,/ ;i /: *Cl>{tf&' 

INVENTOR-INFORMATION: 

NAME COUNTRY 
HIRAI, MAN ABU 
NAKAZATO, FUKUKAZU 
UNO, MITSUO 

INT-CL (IPC): C22C 38/54; C22C 38/00; C23C 8/22; C23C 8/80 
ABSTRACT: 

PURPOSE: To manufacture a case hardening steel having superior fatigue 
characteristics by reducing respective contents of Gi, Mn, and Cr in a steel stock 
as a raw material, adding specific amounts of Nb, and carrying out new treatments 
of spheroidizing annealing and hardening after carburizing treatment at the time of 
manufacturing case hardening steel for machine parts. 

CONSTITUTION: As a case hardening steel for machine parts, a steel stock which has 
a composition containing, by weight, 0.15-0.35% C, (0.05% Si, <0.35% Mn, <0.10% Cr, 
0.35-2.00% Mo, and 0.010-0:100% Nb or further containing, if necessary, one or more 
kinds among <3.50% Ni, <1.00% Cu, 0.010-0.100% Al, 0.01-0.30% V/ 0.010-0.100% Ti, 
and 0.0003-0.0050% B is carburized and quenched to increase the amount of C in the 
surface and held in a carburizing atmosphere at a temp, between the Acl point and 
[Acl point + (Ac3 point - Acl point) * 0.6] for l-4hr. Subsequently, the above steel 
is slowly cooled at.^.30°C/hr cooling rate to undergo spheroidizing annealing, held 
at a temp, in the range between the Ac3 point and (Ac3+30 tf C) f or "a "~£hort time, and 
then requenched. By this method, the "cas~e~"'hardenint? steel in which C content in the 
surface layer is regulated to 0.50-1.50% and which has a martensitic structure 
containing spheroidal cement ite and also has excellent fatigue strength can be 
obtained. 
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1. JMIOS* 

2. tSSH8*OBB rf 

i 

C 0.1S -0.35ft K % Si 0.05vt %BLTs 
tk o.aswt %KT» Or 0.10ft *ttT v 
K> 0.35 - 2.00ft %. Ni 0.010- 0.100wt% 

estru *scBi;Tm 3. sow %«t» 

(klHit %RT» M 0.010- O.IOOftft, 

v o.oi - o.3o wt%, n 0.010- o.iooit%* 

B 0.0003 — 0.0050ft %«>1«fiLt*S*, K 

Bfiosnc. c o.so - i.so vt%es*u 
he»*«-»vjio i >*-f kbbobk 

B*mr*C fce«B£9-«BKB«tB. 

2 

C 0.15-0.35 Wt%. Si 0.05wt %RT, 



th 0.35« %RT> Or O.IOWt %tt"F, 
ft 0.35 - 2.00ft X. lb 0.010- 0.100ft% 

esceuTi* 3.50ft %blt. 

Ok 1.00ft %ttT. M 0.010- 0.100wt%, 
V 0.01 - 0.30ft Sb, H 0.010- 0.100ft%. 
B 0.0003 - 0. 0050 Wt%C0-*BCt±e&»« B 

nufct, *ftsera*?ft««>Ac 1 REat 

Ae 1 (AffiOAe » BOM- Ac i 

tm&) X 0.6tOBBO8MM8CT 1- UlBft 
181/. *Off30T/Bf8WTeftSI2SrT»*$l/ 

(Ac i Ke*+3JnC> fc©B©SK*TSIBB 

ttB®B£2>&. 

3. »W<DfflM8fcBW 

C©»Wtt, ±*RBB«, BBBttCBffiS 
*l*B». >t7h &<DB««SfBBffiB fc*© 
BfeTjSCBO, J:D&l/<t*BKKlBI*0Hft 
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■ ( ttftBftFg&gAJi > 0K£C££SCtt± GttR#BKtf fc< fc t > . 

«nfc«»»tte»f ftiiRM t^ommmc ®bbb st-ummitacttmtt s 

BCBBtt©«fc* (BttfctX h ) SB 
tt»©BB «31*ft8K»B.&#BK$n, *t©»iaiB59 

ex. aftaasoft*??*? htux-a -3563oa&«cttBBSBCB«tfci:x h 
a ( o. w - o.3o n%) % SHBcsttBat fi»«A*fctts»w?aattxeff<t^, as 

■ ubu, c©a©5ttBttattB*S£$ca «fc*fc»sBttBfficBBi**fcfcttv^ n 
BBftBtfftu**-*, *obb. RBB^n ttBB©**ict>fc:>Tflfi*©tr»'*«<h* 

©*Y«ofc. C©BiaiUTtt, BBRBBefiflifiOIr* 

ft>»ftBJttna«tt-Bcft*a« <bh. b h«*Bfcr*c t#BB-e»5c:tv » 



*fcBCG>©ff»TfcU BBlBtfBBT, B 
Ba^h#B<o<fcv>^Bja^**. 

BJ*BftB€«*<*tt, BBBB€A± 

SBRBBB'CBBC Ufc HttBSffnTfcV*© 

tfBBTB*. 

B*tfBBU«t-?trftBB 
C©B««, acB*fc*9*B*U:»)*T, 
RBB©fi:$«B«BBCMBT«C&(C J: ? T 
Stt»BB©BBB«:ej:CF7B«BAti:B«B 
£CBjbU. S5CBJWBBB, BttfcBBBB 
£tc<fc*T, BB&BTitflSBft 

»T«BKflRafc*©B&£&CBBL 

aae*****©©^ 

*RBW*BBCBBl>fcBR, *#RB©B£ 



»«fctt*3S£BAnB> ©£BfcBBfrH«cag 
*i!**»BL, ?©SKBffBttB4>©Su ft, 
&©BBBe4Ka$jU jfiOB'fClfce&ffi? 

fc. 

CJjoT, «ffl£«fcir»»BC*B©Bttfcfc.x 
htBBff«*Ct3BnsrBt<t9, K»B 
tt€-BU<B±-e«*Ci:eB^liJl/fc. 

^©BBCBd&BRttBtt. 
C 0.15 - 0.35ft % Si O.05wt %KT 
ft 0.35»t %STF Cr O.lOwt %tt"F 
fb 0.35 - 2.00*t % M, 0.010- O.IOOft* 
#dBV» ©JSClSUTIt 3.S0ft %K"F, 
b 1.00ft *«T, M 0.010- 0.100ft%« 
V 0.01 - 0.30ft %, Tl 0.010- 0.100wt%, 

b o.ooo3 - o.ooso»t %©-Btt±ea*» B 
se©£Bc, c o.so - i.5o ft%ea*ru. 
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SfciEBBBCRBBttfcUTtt, SBttA 
nftC»K»BS4>TSfiOAe i BBjfifc 
Ac i ««jfi+ (Bfl©Ac t fflfijfi— Ac i K 
S&} X 0.6fc©B©BK«CT 1- 4BBB& 
U t©«30T5/»BJKTOl&ffl8KT'»»UT 
«ttfcttR*fTfrH. B^TAc i Sfi££ 
(Aci REjS+30T; > £Ofl©B£ttTfBI&B 

B*©su ih, o-©£*fiett<»iSju »o 

Si. Ik, &-©3SB©35, 1B»*W*2B 

BR?«*t«. 

Sfc±B37C*©S*iB<D«»tt, $BB©IS 



O^TRBT*. 

RBBtt**fcS1t*Rfrra 

BttRKtBttt/^vaaeacttfeR 

RftR©B»RR*»*Ctt3>*< 

tfe 0.15 •t%a±»Rt»t), *^n?Arx 

>*-f h»R*©C fttf 0.35 Wt96*«jl* 
fcBtt#BRe*fc**fc©. 7*T>tf< 
hSB4>©D ttHmtVTtt 0.15 - 0.35 
wtXMFBUfr*. ^A/rV^-f hH« 
BrttB»©B*t§tt*B*fc»Ctt*tt 
*.50»t %<DC «!»»r»*j» % 1.50wt % 

eB**fcBtt#aaei£T:r*. 

T» K»«B*OC d*R« 

0.50 - 1.50*t %t£«>fc. 
SLttB4>BB<C»fffrft&?»0< *fcBCJ*£ 
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iftftftRBBAnfasmAn-ettitwttfcc 
ff3*B£RAnBett±*-*c tff-eefct*. 

*RBt*RAfttt©|fc±*it;T9iflB 
©*B£BAnB©BjfcC»»T«*. 

I'fctf't. iBtw*sB«An*a»ttAn 
ttn>BB€ttffl r*ti t. as=Fij$a?e€». 

Jtfc* C©BBC©^T\ SRBlBBftfcft 
B*BRyft©tt, C B«OB^OTJft©1r>> 

hfi£B©in»§tt0tt*?*<l 
fctttBOfcCfcCfc*. 

±B©®*RRT*fc©C*, BRttAnftB 
*fctttt*BRU RliiBJrCFRRBfcfcCfrfi 
©«ttfctr*>** heB«£l*eeRJ#©«. 

*©«&«, attfc**>*-r he^BcB/8L/ 



©»»aKe#%**©ceR*jft#-e»*. 

U*U, SittBBtOIS6*#a^fc©CS 
RBRfcB 9*RttR IC © t> T B , BRASS 
C»»CSi©Bfc*#£«U ft#ftfc£3: 

l;«sb», BBBs&aK*BTa*». & 

E, 0.05wt %^Ba*tSl©Bfc*©±* 
#BO<, cl©BB©BB&r»SB!IS© 

tfs±e*Br*fc©cB, o.oswt %jr 

TCBRT*«Ifctf*Tff*©RfFC»a 0 
lhttSifcfl« % B©RRfcRA.tt©tf^C©R& 

«ar»*# , RBt©is^#a^fc©c 
BKasBiettKcfrBfcBesiKb. 

0.35ft %frBa.*&tfaRfc*©±Jft#3b 
V^fc©» KBBftB±©fc©Ctt o.35wt % 
«TC»ST*©Btf«*. 
CrttRCRAntt*fl-5**©C«0ftR#T© 



RttB»CB»«:CrBfc*e£*U» ** 

0.10ft %*RSl*fc&Bfc»©§=JSW«b 
<***:©» S9ffftA±Ofc»Ctt 0.10 

£©A±C*i»4«»T»*tf, ttSOSl. 
ffc. frfl©R£©*i'?tt«B±»»»*^ 

0.35ft %k±«b?**. L»U 

Z.00ft %*fljlTBBbTfc*©»RttB 
fDU. BKttfcB^BBfcfc*©?, ±K* 
2.00ft %tUfc. 

M>ttfrebfc9o, bbbbb. wcmiotk 

AnB©tt±Cft»T*»&*#'P» o , 

ttESt. ni. CrB©BBcBitT<:©»b©S 

***BRe+»E»Bff 

st«o. Btf o. ioovt%es^T£iiir» 



R**ru ^o»ReRiie«*fc«»ce^ 

fc<£t> O.MOft%tLt©fiRtf**'P»?K 
ftTJ 0.100ft%*BSlTR»*-*fcB©»» 

snot*** ? T«©eattea*fc«*»tt 
*£fcarir*fc©» o.iottt%e±n&re. 

tt*ttft©C*ftfc«0?»?>, Hffl*)I> 
7 >«©BBB t l/Tffiffl4»©B*OBK± 
»*B£l/fcB, BBB©B»RR*B±* 
ttSBRefcU, e©»»eRB&tt*fc© 

B*' 0.30ft %eB*.*£BBBltteBT 
31t*fc©, BBBfcUTtt 0.01 - 0.30 

TittM£BBB©Bfitt*BBfcl<, Bft«A± 
ff**©C«8**&t?»!>. *©»**« 
KS1!:*fc«>Ctt*fr<£t> 0.01ftrt%£Lh 
»RT©*. UfrU 0.1ft%eea.&£B 
©»BKtf*fcO«ffl*eB^©**&*\ 
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t, BA©«UnXB©OHtt«B9©9^ 
5*\ B©BBtt*fi*fcff1£Ott«#fc5 
«*©T\ 0.100ft*e±JRfcl/t. 
C©»BBB±EC . SI. Ik. Or. tb. N»££ 

*&*-**©?&«#. 3 SCBRCBtfTUfc. 

0k. M. V. ft. B^Bttr*Cfctbfc©tt, 

TEBftCJ:*. 

tettBcjfsottAntte-tf^u. 

tfBtt©tt±c«r»<r*»i?fc«. U 

3.50 wt%eBjtTRJDOTfc*©»«fctfi 
«U B»tttfi^«Btft*©-C, RRfi 
fcUTtt 3.50ft %B.Ttf «f * 

(kttBcBg©BAtitte#^o. Bwasejft 

±ff«ft©C*fB*A»-eB5t), *©»B$ 

tf«fct^, m%«aiiTK»r*fcB©a 

BBItttf BTT« £ tt»C»Waitfe*fc 
ff«*fc®, BBBtUTtt 1Wt%S±JR£ 

«ttB©ttfitt*BRfl;u bs*a±*i**» 

BRfrSBtt**.? TA©RBttefl*fc$ 

eBfte£fc*ir&©T. SBBture 

0.010- 0.W%#|f4bV>. 
BttB©BAntt*A±*1t, »feBBe*l±3 
**©C«r»4*»1?*D. ?©&£*£« 
*tt*fc»Ce*fc<4:fc 0.0003ft %R± 
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(54) GEAR EXCELLENT IN PITTING RESISTANCE AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To produce a gear capable of producing at a low cost 
and excellent in pitting resistance and to provide a method for producing the same. 

SOLUTION: This gear is obtd. by forming a case hardened steel into a gear shape 
and thereafter executing carburizing treatment The case hardened steel has a 
compsn. contg.. by weight, 0.10 to 0.30% C. 0.50 to 1.50% Si, 0.30 to 1.00% Mn, 0.50 
to 200% Cr and <0.50% Mo and satisfying 1.5<3 x Si(%)-Mn(%>CK%)/4+Mo(%). The 
gear 1 after the carburizing treatment has a carburizing layer 1 2 in which the 
concru of C is regulated to be >0.65%, and the amt of retained austenrte is 
regulated to be <25%, and moreover, a carburizing abnormal layer 1 1 as the external 
layer thereof- The maximum depth D of the carburizing abnormal layer 1 1 is 
regulated to be 5 to 40 /*m, and the area occupied by the carburizing abnormal 
layer 1 1 in the cross-section from the position of the maximum depth to the 
surface 1 5 is regulated to be >70%. 
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«SWKa»W^C [0019] ^tC. ±8Bi»fia*«Ji©T»tCfl«r&* 

[00 1 3] ±E»RaSJiiB. ±IB© KBtt. ±IB©Ci<. C «S^0. 6 5%« 
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a^iE$ns„ 

[ 0 0 3 1 ] zlx, *HBj{c4B^sa^ss»©w* 

«5-4 0/imT*S. -?-©fc«>. C©»^S1»± 
fB©^8&C#tcJ:-o *iS 0 $/c. Sg^ 
so S«JB*i|»*S4i/c4&ii«:*jur«. ^©TH©^1 



7 

t < CiffigtfO . 6 5 %&±©v;Ur>1^ MaKkfc «? 
&9, L/3&>fed*f 4«H*-^^-f YWifil 5%« 

[0 032] *<Dtcsb, WUKC»tfitiZti1tMWcto 

t. ^&jnat±<:#rsfc0£&*. -ens*, 

[ 0 0 3 3 3 MUX. ^ffl*©^^(C<fc 9 2 0 

o^5 0oroa«K:«3ftTjKRS*is. c©*Ki/ 
JCcfcoTtftliOBK. ro%&&a©«g#ffiTl/fc»£ 
Ktt. ±E©fttifcBt?^>^tt#Wfttoti*. c© 

[0034]*fc, *^tC*J»4±l3»l«E«ltt. fit* 

ntt(r>. *fc. ®mff^©^s?>'ft^Ma©3^ h 
[0035] auHtffffgtta. w*.«j i s - 

SCr420SI. SCM4 2OM&£<Dft$0ft%mM 
IHMttKhSl* (7 0%*H) . BP*>, anwfcmti 
[0036] S£*iH^ffl^!tffimK:*J(,>-CB. 

fttz.m&tmftmzmttct lx t>. n»tt«jt8tt d& 

[ 0 0 3 7 ] &tc. tt#H2©W»DJ: -5 K. ±fBE& 
flit*. _LB»ifcR:iII*.. 5 6(C. Al : 0. 0 2 0- 
0. 060%, N:0. 008 0-0. 0200%£^ 

[0038] Al : 0. 020-0. 06 0%. 
Altt, »#©N£fl:£U A 1 N£LT8W8ftA«© 
ttJ&ttelRttHtU «tt*l<U:S**»Jll*Wr*. c 
©$&m£^S 0. 0 2 0%fcLk©A 1 

3-tf3<&g*5&£. 1/*>U 0. 0 6 0%£iB*.T^ir 

§£g#ffiTT£/c«>, ±H£0. 0 6 0%£L/c„ 
[0039]N:0. 0080-0. 02 0 0%. 
N«_kft©iI9. A 1 titab, Al N£l/"TlS*tt* 



(5)" 8HPF1 0-2 5 9 47 0 

8 

fifcNB<b3li&. C©«fc 5 &B**ff ifcfcKtt. 0. 0 
0 8 0%J^±©N£^WT6£>g#£>£,, — 0. 0 

2 0 0%*jSitr#w-B-$rfe. miB0«MR«tt¥[ir<& 

Z&titffoZtcito, _hRg£0. 0 20 0%£Lfc„ 
[0 04 0] J/c, tt#13©IH8©J:5K. ±SBEM 
mit. ±.U®J8,IC1MZ., 3 Ti : 0. 2 0%W 
T. Nb : 0. 2 0%«T. V: 0. 3 0%OT©5 5 

10 l>. CftfC**). ttm©&K£3 6tti6«>£C£#-C# 
5. 

[0 04 1 3 T i : 0. 2 0%fe{T, V : 0. 3 0%W 
T. Nb : 0. 2 0%jyT. 

cn6©7cm«, 9ammaM*mMitr&*i£. m 
&<. uttmmmzBmb, m.z&T2-eztcto. 

±H£, TittO. 2 0%, VttO. 3 0%:Nb« 
0. 2 0%<tbfc, ttis. ±IS»*4+«-K:5B»3"tf* 
20 fc«>. TKB«. Ti«0. 01%.. V«0. 03%. N 
bttO. 0 l%ttZCti)W£U>. 

[0042] Ate, »#jh4©»w©j:5«:. mj±k 

X, C:0. 10-0. 30%. Si :0. 50-1. 
5 0%. Mn : 0. 3 0-1. 0 0%, Cr : 0. 50 
-2. 0 0%. Mo : 0.' 5 0KJsTF*£WU fr-o, 

1. 5 ^3XS i (%) -Mn (%) +C r (%) / 
4 + Mo (%) *»SU ^#Fe^Dq^Ji§ffPF 
*6»6&5ifflfiR©flll^(%ffl^. RlUSi^ttm^ 

30 5%«±-C. ^o. m&t-^Tl-J hfi^2 5%1UT 

[0043] ±iaa^att. m&t • mxti -mmti 
stt-mowmim*. tit. mm. m:tm^<om 

[0044] $fc, »«*ffo"CCjatt*W8L*:»«: 
«. -5-©BftX«^i|If^{C^An«:tf ^. ^An«. - 

^An t -'XmAtizmfretfr-ex 'n ~> x 4>iu> v . 
i«BKAn*tf-»rtiii». sea:, ±umst-^f-i- 

50 i^tC. i^Jl 3 0-1 8 0°C(C*Jl^f^o 
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[0045] c<D<fc 5 &-&©»£&&££. &w®&t 

£WT£titm£SBK»r£t<!:#-c#s. &*$, § 
[0 04 6] s/c. it^i5©^©j:^(c, ±ibii$ 

SHtt, IMffiMtm*., Al :0. 0 2 0~ 

0. 060%, N:0. 0 08 0~0. 0200%£^ 

mb-c^hct^tui\ z hit. m>m6<Dmi<D 
<fc^(c ±tBia^tt. ±imi&itmz.$ hit, Ti : 10 

0 . 2 0%«T, N b : 0 . 2 0 %&Tf, V : 0 . 3 0 

ciiWJu>, cn6©t§£K:&±fB<!:pj*i©$&ii# 

[0 047] 

mfotmm 1 

^^©^M^wtfrfr&itfc' v i-ymitmtizm 
5. ##!©&* i«. S2^-f cr<t<. 20 
m, ^>$«tiw. *a oft*. ^*-a**t-€- 

-$himtci~C\t, £?. ftjfrr£Sl2CC^l,fcAfB£ 

[0 048] km\t, mzit^-§rt:t<. C, S i, M 

n, cr, Moo^m^mmmmp^mmthi^ 

KA1&0. 0 3 0%. N£0. 0 120%m^f 
$}*), *o, 1. 5^3XS i (%) -Mn (%) +C 
r (%) /4 + Mo (%) 30 

[0 04 9] *t/C. AiH4ffl^-c4&mi*fm-rsK: 
m\mi.ttj:<ofm?Zo as^^titMn 

[0 05 0] BPft. J«-#>#>^tA (C. 
P) *0. 8-1. 2«KlH*"r*ift«caUt9 5 0 , C 

ft. |5ID<S®9 5 0-C-C^FC. P£Ttffc#X£H 
a*K4»l»rK3R*ilrtK:taR3-&*. 'X^-C. C. P 40 

b/c$*SK£8 5 0'CKTIK3 0#fa^M 
S£ Ufcft. 1 3 0 •C©tttc«Aftfc. -€•©&. 1 

6 0'c, lNFra^^HL/^a^tf-ofc. 

[0 05 1 ] tt*. £©**«&#«. «HMSKJ:->"C3E 

£9 3 0~9 8 0'C. BfRB^O. 5~5^. *SJ$©S 
g£8 4 0-8 7 0"C, B*HI*0. 5 ~ 2 B^fffl^IK©^ 

[0 05 2] ±IBSK«H1K: <fc 0 f#6ftfcti?m 1 ». 0 

i ttm c t < . m i o ©±{c^ii 1 2 so 



& 10-259470 
10 

n. $ e>(c-e-©±(csM^S)i 1 1 jWBiks n^siffitt 

»£&S. *WK*W*W)W1 2«. EPMAftJ:* 

#*??©*£*. CifiK*»o. 7 0 %?£>«). xfllWifett: 
<fcSPSBS©*S*, SlS^-^f-t-f hS#2 2%£&o 
■C^/c. $/c. g^lf 1 2©1ggW:Hv8 1 0i» 

[ o o 5 3 ] ttc, m&mftm 1 1 ». 0 1 K^-rct 

<. -?-©S^3D3&5 1 2 wmT*^, *>o, 
3fiHfr6fUffl*T©»riBAKtetfS^RftJi 11 © 
£&£IHf«:8 0%T2>-ofc„ 

[0054] jwc. *0n©ftm i <m mit^zmmt 
#p«©tim i». ±iB©tr£<, mi&omimi 

2 ©fl-lK. 3 e(C±K<$^S©S^SSl 1 2 «fttt 

-c&£„ -e-©fc&. mutm-rzt<, 2o©t$ u 

[0 055 ] BPfc. 1 Kfe^Ttt. ftffil5K4D 
^11 l3&s^{c«fcOI^*3tifcftEl 5K*»t»"C», 

•e©r® ©ft^ii 1 2 tfUffiK&ttj l tctm i «c 
[oo56] -en&. *^©ffi* i «. -^©wjw^c d 

*aHK»K48l»Ttt. titli 1 5 ©^-^Stot*3S* s ff 6 

a^sse^^^^c < t ztmzmbtcmmittk^x 

[0 057 ] 5 hit. *M<Dm$. 1 «. ±IB#SfflfiK© 
AtiUHRtt&t/TfBlrVCt**. -?-©/cS). titm©«^B# 

©tiff^ltt. S»ira©^tcJ;- 5 Tfeil»f ^>^tt* s 

[ 0 0 5 8 ] £M0gBM2 

HieBfiM 1 ©AIBKR^-C. Sl(c^Uc2 
0^l©ftS^I%lifllLTti}**fmL. ^-©S^®© 

©fWtt. «*»«cH!BI5«« 1 tBI«©«Ji*tt«: «t 
o^fofc. /c/cL. fi£^©3it^cJ:2>^Ani4©MS 

tc«fc*igw%*«ri'*fc». t>rft©tit*fcSRfflJicc 
*w*«HLaK*»t>Taie- 4 o~ - 7 0 *c. 1 usra 

[0059] ttc. Mt1&Vi&<Dmffi<Dtcti>, ±13©^ 
^Hso^afttcfc^r, 3 6«:SS2 5 0°C. 4B#RB© 

•^©©IKffillS^PJS Lfc. fi'JSSm?:^ 1 RW8 4 

jc^-r. $yc. •ssa©{b^^(c*jw2,^©w^. 3 

xSi (%) -Mn (%) +C r (%) /4+Mo 
(%) ©fiKcou-c4>ai(C^IB^"i. ^«t*jS4«. 

mtcw^offi*. mrntm (Hv) 
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uw (O) , &mmb'& (•) <om&*7v v y btch 
©r&s. 

[0 06 0] aiRD f S4 s fc'3»l6n*C<t<. Hfft 
©^KMKHa^rfe. *j^Lir©»ftll©KKB. 8 

OOHvpf^i^tCiS^^^L/Co CfttCftU 
ffftR O'&lOs tt . ±fBKI&5£©fi&&^ S l»B tfK 

aSOf&Pl. 5 7 0 0Hv£WS£5 

[006 1 ] 'C©i!IWSTi±EMffa©*4©W«* 

5£©fii£, ffiEfA*cggS©(gT<ii (Hv) ££^c&©r* 

mi 
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zl~c, rnmsm&i. 5 nmm 
[0062] «±©e»*6, ±ra8«a;©fi* i . 5 

[0063] 

[mi) 







Kwt%) 


B§«5fc 






•WNo. 


C 


Si 


Mn 


Cr 


Mo 










1 


0.19 


0.29 


0.49 


0.49 


0.00 


0.50 


807 


682 


125 


2 


0.19 


0.29 


0.45 


0.52 


0.45 


1.00 


795 


692 


103 


3 


0.21 


0.32 


0.48 


2.02 


0.00 


0.99 


825 


700 


125 


4 


0.20 


0.30 


0.47 


1.98 


0.48 


1.41 


805 


694 


in ! 


5 


0.20 


0.30 


1.02 


0.52 


0.00 


0.01 


806 


671 


135 i 


6 


0.20 


0.31 


0.99 


0.51 


0.45 


0.52 


815 


694 


121 


7 


0.19 


0.29 


0.95 


2.05 


0.00 


0.43 


832 


7L2 


120 ; 


8 


0.21 


0.30 


0.98 


1.97 


0.45 


0.86 


820 


703 


117 ; 


9 


0.19 


0.52 


0.44 


0.53 


0.00 


1.25 


801 


691 


110 


10 


0.19 


0.49 


0.46 


0.45 


0.44 


! 1.56 


789 


686 


103 


11 


0.19 


0.50 


0.52 


1.99 


0.00 


1.48 


821 


718 


103 


12 


0.20 


0.50 


0.51 . 


1.89 .. . 


0.46. 


1.92 


830 


740 


90 


13 


0.20 


0.52 


1.01 


0.55 


0.00 


0.69 


805 


700 


105 


14 


0.20 


0.51 


0.99 


0.58 


0.51 


1.19 


800 


692 


108 


15 


0.19 


0.49 


0.96 


2.00 


0.00 


1.01 


825 


707 


118 


16 


0.21 


0.49 


0.92 


1.97 


0.48 


1.52 


820 


722 . 


98 


17 


0.20 


0.95 


0.48 


0.52 


0.00 


2.50 


780 


710 


70 


18 


0.20 


0.97 


0.49 


0.53 


0.49 


3.04 


792 


717 


75 


19 


0.21 


0.95 


1.01 


2.06 


0.00 


2.36 


813 


730 


83 


20 


0.21 


0.92 


0.98 


1.89 


0.50 


2.75 


605 


730 


75 



[oo64] msmm 



[0065] 
[*2] 
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0S 












C 


Si 


Mn 


Cr 


Mo 


Al 


N 


Mb 


1 I 


V 




A 


0.20 


0.78 


0.50 


LOO 


0.28 


0.030 


0.0120 


— 






1.61 


B 


0.19 


0.75 


0.48 


1.10 1 


0.25 


O.032 


0.0116 


0.03 






O OA 

2.30 


C 


0.19 


0.78 


0.50 


1.05 


0.28 


0.034 


0.0150 




O.Oo 




O Iff 


D 


0.20 


0.77 


0.52 


1.12 


0.25 


0.032 


0.0112 






0.05 


2.32 


E 


0.20 


0.65 


0.81 


1.00 


0.05 


0.034 


0.0140 








1.44 


F 


0.20 


0.50 


0,40 


0.85 


0.35 


0.032 


0.0113 








1.66 


G 


0.21 


0.30 


0.78 


1.02 


0.18 


0.028 


0.0095 








0.56 


H 


0.19 


0.65 


0.80 


1.30 


0.20 


0.029 


0.0121 








1.68 


I 


0.19 


1.00 


0.65 


1.05 


0.30 


0.032 


0.0110 








2.91 
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[0066] 'xix., &mmtt> m, m*m, m 
t<, m&tm<Dcm&&o. 6 5%«±cc^^oo. m 

fTofc. JWWfttCB. afr©#*iffc*tTr>fct>©{CO 

«. XfBgftffl i ©SWOflfc (B 3 ) i/. 20 
as. nm c. po&kBfcwmtzcttcj:*)!? 

[0067] ffimKfctf Sffiffl^©iWf £fc 
tf>©tt#t*i&£ l/T. H6. S7CC^TCi<. B-9 

6. S7{C^TC:<b<. tM^KWR»£4 1 1*W 
T*/J\a-5 4 1 i. RfitK©*D~ 74 2 i*fflt>T 

4 2B. IsI-SS 

[ 0 0 6 8 ] ibn-v 4 IB. M 7 ( a ) ICntf CTi 
<, ±6L#1 3 0mm©tf£g|5#K. ifiW#2 8m 
m, ^SD l #2 6mm©KK»£4 1 1 *RWTft 
£„ *D-9 4 2B. S7 (b) KSVrC"t<. 
m&7ftl 8mm. J^HID, #U 3 0mm©Plitto 
r. -e©$SB4 2 1BH7 (c) K*rf £<!:<. 
^■>^S3 0 0mmCDftffiCCL/-C*i„ 

[0 0 6 9] -ei/t. 06K^-rc:i<, #4 2 9K-fe 

?hbfc^O—9 4 2®ia»4 2 1 t^O— 94 1©K 40 

ngp^4 1 1 ^ti^tiommtc 

ft*owrass*s. JWtWKB. /hn-74 i©@ 

&$£2 OOOrpmil, (MX£) £"4 

0%lL1c. tic, HftttttSl 2 0TOATF (*- 

[0 0 7 0] ^l^T, /JnD— 94 1 i^ca-94 2 i© 
£$-C©/hn--94 1 ©il£lHlite$!£##>£. CftfcfflE 



il/TB, 37W>-^7'J>i' (#) Sg©<b©£ffl 

[0 0 7 1 ] ^UT, $WC:te<,>TB, /jM3-94l£ 
1 0 7 0 £Lk@RS ti-T f 7 > L/ fc 1 >fflffi 

(1 0' fflRSE) %tr-7^>i^»K (MPa) il 

[0 0 7 2] gt3J:«3*a6*v5>c:£<, UttA^ff©* 
^g$*J0©4>©RD c 4 0 Mm?:eA€>4>© (t#ftN 
0. 1. 6. 1 2 ) tCOHTtt. t^X^v^imS. 
#1 8 0 0MPatTF£i£<<>ffiK&ofc„ tic, 

No. 3. 1 4) KB. WiO< 1 80 OMPagTF&O 
5filr>*i«Cr>fc. JKJC. S&£?irJB©i5WiBfli$a* 7 
0 %tU:©«^T*> . ±§a© C i < Sft^ftSU ©&*& 
3*J4 0um*ait«*B^ (WSNo. 6) KB. 15)0 
< 1 8 0 OMPaJ^Tit^iSCifiit^o/c. 

[ 0 0 7 3 ] tit. &&tm%m<D$ckmRV£ : fm& 
^ (^4No. 13) . acwiKJisJioi^aEsa^ 

ISHWc*-o-Ct. ±^L//cM^©fil* 5 l. 5*ii© 
(SC^No. 1 0) KO^TB. fv?>y^S*5 

[0 0 74] *m©l&7c3£g£}6l£-rSfc&©tt 

SSRlftlf^KKB. H8K^fCi*»tt©KWt 
5 J IS-Z2274© r^JlMI4©[aigftlf 

fttlKidSrffiJ K«tD"Ctfo/c„ **J, @!|£SB3 6 0 
0 r p mi Lie. ZLX, JfcWCfcUTB. 1 0 7 @W 
±laIiteS-«i'T4>95»rl/^ , v^fttffc* (10' HW^IS 
^J) ?:^fi6Kffil»/c. 

[O 0 7 5 3 KWS*%*3CC5%r. *3«Cj:0»l€>ti 
ZCK, Si^No. 6^©4>©B5 2Kg f/mm 

No. 6B, /hiWSia!llCf9SK3W**>fit 4 «ittr> 
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ZtMXhinZ. * [H3] 

[0 076] * 

S3 





mm 




Km 






fSlJ'J 


<x«*c 
























/7tcS 


No. 


UotZy 






% 


s % 


$ fi m 


op To 


Twm. Mra 


5koE i\gi/mm 








A 




r\ 


0.75 


20 


A 
U 


A 

0 


1800 


54 






2 






r\ 


0.79 


20 


o 
o 


oU 


2700 


CO 






3 






L> 


0.72 


18 


no 
ZO 


bo 


i •7CA 

1750 


tit 
54 




■Hyt 


4 








0.70 


22 


t 9 
LZ 


fin 

oU 


zooir 


04 




A' 


5 








0.82 


24 


OO 




z/UU 


CO 

OZ 




/* 


6 








0.80 


18 






1 Ortfl 
loUU 


4D 






7 


n 


o 




0.74 


18 


AW 






*?1 






8 


C 


O 


o 


0.78 


20 


18 


85 


2750 


54 






9 


D 


O 


o 


0.75 


20 


15 


80 


2850 


54 






10 


E 


O 


X 


0.82 


20 


18 


80 


1800 


52 


ttttfl 




11 


F 


O 


O 


0.79 


23 


22 


80 


2600 


54 






12 


G 


X 


X 


0.80 


24 


0 


0 


1600 


58 


mm 


as? 


13 




X 


X 


0.78 


20 


10 


80 


1550 


53 


mn 




14 




X 


X 


0.82 


22 


21 


: 65 


1500^? 


52 


WW 




15 


H 


O 


O 


0.72 


16 


16 


85 


2700 


56 


«WI 




16 


I 


O 


O 


0.75 


20 


16 


80 


2650 


52 - 


*I8W 
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[0 077] «±©KWS*fr6. §B©/£#tEffl, 
[0 078] 

■[IMB©8*3 ±&©C£<. *«W{c«tn«. 
[01j©ffiiti&iftgi§] 

[H 1 ] XM^SN 1 K*tf *. a^mS@©^RS5K)ll 

[02] rnimtm 1 ©ffim'&^i-iiiBja. 
[03 ] mffi&mm 1 k*w*. a^Ms^fr^^-riji 



^ [04] mmimztctettz, m&mum&itisvz 
[05] mtmmi2tcmz>, nmmbic£2>m&& 

[06] HjBI5«W3K:tetts. a-7f^>^ 
#ffi£^Ti8!li0. 

[07] ^«W3tC*jWS, (a)/ha-7. 

30 <b> 7^0-7. (c) ^a— ^Msa^tmnni 

0. 

[08] &tt9gftM 3 KifeW 5 . /J^^lslgfttf 
*©KKJtJ&K*m-rttiPIH. 

[^#©gJBJ] 

I. . . mm, 

10... StB. 

II. .. 

* 12... m&t®, 



[02] 



[03] 





,.(11) 
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(5l)lnt.Cl 
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